Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-251 643 

(43)Date of publication of application : 09.09.2003 



(51)Int.CI. 



B29C 41/08 
C08F 2/00 
602B 5/30 



(21 Application number : 2003-031932 
(22)Date of filing : 1 0.02.2003 



// B29K105:14 
B29L 7:00 



(71) Applicant 

(72) Inventor : 



MERCK PATENT GMBH 

KUNTZ MATTHIAS 
PATRICK JOHN 
GREGORY GUY 
BLEASDALE TONY 
RIDDLE RODNEY 
HAMMOND-SMITH ROBERT 
HOWARTH PETER 
MARSHALL ALLAN 




(30)Priority 

Priority number : 2002 02003070 Priority date : 13.02.2002 Priority country : EP 



(54) METHOD FOR MANUFACTURING ANISOTROPIC POLYMER FILM ON SUBSTRATE 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing an anisotropic polymer film 
having desired arrangement on a substrate material having a texturized surface, and the 
anisotropic polymer film obtained by this method. 

SOLUTION: The manufacturing method for the anisotropic polymer film containing a 
polymerized liquid crystal material having plane orientation comprises a step of coating the 
substrate material having the texturized surface with a polymerizable liquid crystal or mesogene 
material, a step of arranging the material and a step of polymerizing the material and includes a 
step of removing the polymerized film from the substrate material according to circumstances. 
Further, the liquid crystal or mesogene material in a continuous coating process is arranged on 
the flowing substrate material and the substrate material having the texturized surface is used 
to arrange the molecules of the liquid crystal or mesogene material so that the molecule long 
axis thereof is substantially parallel to the plane of the substrate material and becomes a 
desired arbitrary angle with respect to the moving direction of the substrate material. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] How to contain the step which removes the film which carried out a polymerization including the 
step coated on the base material which is the approach of manufacturing the anisotropy polymer film 
containing the liquid-crystal ingredient which has flat-surface orientation, and which carried out the 
polymerization, and has the front face which had structure for the liquid crystal or the meso gene ingredient 
of polymerization nature, the step which arranges the ingredient, and the step which carries out the 
polymerization of the ingredient from a base material by the case. 

[Claim 2] The approach according to claim 1 which the molecule major axis has arranged [ the molecule of 
said polymerization nature liquid crystal ingredient ] to homogeneity substantially by it including the field in 
which a slot or a grid with a detailed base material front face was formed so that as substantially in parallel 
with a base material front face as the direction of said detailed slot or a grid in parallel. 
[Claim 3] The approach according to claim 2 the direction of a detailed slot or a detailed grid is the same 
direction substantially over the whole base material. 

[Claim 4] The approach according to claim 2 a base material includes at least two fields where the directions 
of a detailed slot or a grid differed. 

[Claim 5] An approach given in at least 1 term of claims 2-4 in which said slot or grid has width of face of 
0.2-2.0 micrometers, and a depth of 0.05-0.6 micrometers. 

[Claim 6] An approach given in at least 1 term of claims 2-5 in which said slot or grid has a symmetrical 
cross section. 

[Claim 7] An approach given in at least 1 term of claims 2-5 in which said slot or grid has an unsymmetrical 
cross section. 

[Claim 8] An approach given in at least 1 term of claims 2-7 in which said slot or grid has the cross section 
which can be approximated with a rectangle, a square, serrate, a triangle, a trapezoid, a sine wave, or these. 
[Claim 9] An approach given in at least 1 term of claims 1-8 in which a base material contains a support 
layer. 

[Claim 1 0] An approach given in at least 1 term of claims 1 -9 in which a base material contains one or more 
additional layers on a support layer. 

[Claim 11] An approach given in at least 1 term of claims 1-10 formed by applying heat and a pressure to a 
base material, using the SIMM which carved small the front face with the structure of said base material, 
and minced it. 

[Claim 12] An approach given in at least 1 term of claims 1-11 which form a front face with the structure of 
said base material by INTAFEROGURAFI, photolithography, embossing, ion beam etching, electron beam 
etching, the marked line, or casting hardening. 

[Claim 13] The anisotropy polymer film which has the flat- surface array which is an anisotropy polymer 

film and was acquired by at least 1 term of claims 1-12 by the approach of a publication. 

[Claim 14] The article or equipment for the object for optics which used the anisotropy polymer film 

according to claim 13, the object for electro-optics, the object for security, and an ornament. 

[Claim 15] The optical phase contrast film equipped with the anisotropy polymer film according to claim 13 

or the optical compensation film, a quarter wavelength foil, or a polarizer. 

[Claim 16] An anisotropy polymer film according to claim 13 or 15, a phase contrast film or the optical 
compensation film, a quarter wavelength foil, or the liquid crystal display equipped with the polarizer. 
[Claim 1 7] Marking for security or equipment equipped with the anisotropy polymer film according to claim 
13. 

[Claim 18] The foil for hot stamping equipped with security equipment according to claim 17, laminated 
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material, a label, a data-logging medium, a worthy document, an identification card or a credit card, a bank 
note, a security thread, a check, or CD. 

[Claim 19] How to be the approach of arranging the liquid crystal or the meso gene ingredient in a 
continuation coating process on the base material which is flowing, and to arrange said ingredient so that a 
molecule major axis may be substantially parallel to the flat surface of a base material, and may become the 
include angle of desired arbitration to the base material migration direction and orientation of the molecule 
of liquid crystal or a meso gene ingredient may be carried out by using the base material which has a front 
face with structure. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is an application in the approach of manufacturing the anisotropy 
polymer film which carried out the array improved on the base material which has the structured front face, 
the polymer film obtained by it, optics, and an electro-optic device, and relates to the application for using 
for accessories and a security means. 
[0002] 

[Description of the Prior Art] The anisotropy polymer film equipped with the liquid crystal ingredient which 
has uniform orientation and which carried out the polymerization is known in the conventional technique. 
They apply the thin layer of polymerization nature liquid crystal mixture on a base material, and they 
usually manufacture it by carrying out the polymerization of the mixture, making it arrange so that 
orientation of the mixture may be carried out to homogeneity. 

[0003] It is required to consider a liquid crystal layer as a flat- surface array, namely, to make it make 
parallel carry out orientation of the liquid crystal molecule to the layer substantially to a specific application. 
The array is fixed by subsequently carrying out the polymerization of the liquid crystal mixture on that spot. 
For example, the nematic oriented film or nematic layer of a liquid crystal ingredient which has a flat- 
surface array and which carried out the polymerization is useful as A-plate compensating plate or a 
polarizer. Other important applications are the oriented films or layers of a cholesteric liquid crystal 
ingredient which have the torsion molecular structure and which carried out the polymerization. When a 
cholesteric ingredient has a flat-surface array, these films cause the echo of an alternative light depending on 
the include angle which the color reflected looks at. They are applicable to manufacture of the effectiveness 
pigment for applying to a circular polarizer, a light filter, accessories, or a security means. Furthermore, the 
film with a pattern including the area of the different direction of orientation is known. These can be used 
for the object or security equipment of the above-mentioned optical element and an ornament. A flat- surface 
array can be attained by processing the base material which applies for example, a liquid crystal ingredient. 
The approach of the most general surface preparation is carrying out rubbing of the base material front face, 
before applying a liquid crystal ingredient. In the case of the liquid crystal molecule which carried out the 
rod-like form, these arrange so that the major axis of these selves may become the direction of rubbing, and 
parallel. Just after applying by the exception method, it is possible to use the array layer of polyimide for a 
base material so that rubbing can be carried out or a desired array can be guided. There are some which use 
shearing force or add a surface activity compound into a liquid crystal ingredient as other approaches. 
[0004] As a total theory of the conventional array technique, nonpatent literature 1 and nonpatent literature 2 
are shown, for example. As a total theory of an array ingredient and technique, nonpatent literature 3 is 
shown, for example. 

[0005] However, the approach of the conventional technique has some faults. Using an array layer or an 
additive into a liquid crystal ingredient is connected to the increase of cost. Since rubbing of a base material 
or utilization of shearing force usually performs towards one direction, a liquid crystal molecule carries out 
the flat-surface array to one direction chosen over the whole film. Formation of a film with a pattern 
including the area of the different direction of orientation is difficult by these approaches. 
[0006] As the approach of others which manufacture a film with the pattern known for the conventional 
technique, the optical orientation of a liquid crystal ingredient or photoisomerization is mentioned. 
However, this needs photograph masking under a photoisomerization ingredient or the charge of photo 
alignment material, and linearity polarization, or the additional activity of a special technique like 
photopolymerization. 
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[0007] About rubbing of a base material, when using it by mass production method of a liquid crystal 
polymer film, some faults are mentioned again. The film base material which is usually long and has 
flexibility in it is continuously loosened from a roll, before carrying out the coat of the polymerization 
nature liquid crystal ingredient, direct rubbing is carried out, subsequently the polymerization of it is carried 
out, and it strips from a base material. In order to make it arrange at a desirable include angle to the base 
material which what can be easily attained by leading a base material between two rollers on [ of one for 
carrying out rubbing of the base material ] a roller is moving, the phase of complicated rubbing of arranging 
a roller with a certain include angle to the direction to which a base material goes is required for the array of 
rubbing and the liquid crystal molecule by it. And it is impossible by this approach to carry out rubbing in 
the exact include-angle direction to the direction to which a base material is carried. 
[0008] The activity of a base material with the front face which had structure with the cross section is 
indicated in the Prior art as an object for the array of the low-molecular-weight liquid crystal of switchable 
or a thermochromic display unit. For example, the method of arranging the cholesteric-liquid-crystal 
ingredient of thermochromic between walls with the flexibility which has the front face of the cross section 
where a detailed slot and upheaval followed the patent reference 1 , and making a wall and parallel arrange 
the molecule of the cholesteric ingredient substantially by it is indicated. Nematic one and the approach of 
causing smectic or the array which carried out the tilt (tilt) into the cholesteric-liquid-crystal eel are 
indicated by using the array layer which has an unsymmetrical surface lattice in the wall of a eel for the 
patent reference 2. The approach of surface treatment of realizing the pre tilt (pretilt) in a ferroelectric liquid 
crystal eel is indicated by the patent reference 3 by offering the symmetry or an unsymmetrical simple 
lattice on the surface of a cell wall. The method of realizing a surface array and a surface tilt in a spiral 
nematic liquid crystal cell is indicated by providing the patent reference 4 with the grid of the slot which has 
an unsymmetrical cross section on the surface of a cell wall. In the patent reference 5 and 6, the bistability 
liquid crystal cell by which the cell wall is equipped with the surface array grid which permits that a liquid 
crystal molecule takes two different pre tilt angles is indicated. 

[0009] However, these documents have not said a polymerization nature liquid crystal ingredient or that the 
polymer film which has the orientation which is homogeneity, and which had a ** pattern again is formed 
by large scale production. 
[0010] 

[Nonpatent literature 1] I. Sage work "Thermotropic Liquid Crystals" (G. the volume on W.Gray, John 
Wiley & Sons, 1987, 75-77 pages) 

[Nonpatent literature 2] T. Uchida, H.Seki collaboration "Liquid Crystals-Applications and Uses Vol.3" (B. 
the volume on Bahadur, World Scientific Publishing, Singapore, 1992, 1-63 pages) 

[Nonpatent literature 3] J. The paper of Cognard (Mol.Cryst.Liq.Cryst.78, a separate volume 1 (1981), 1-77 
pages) 

[Nonpatent literature 4] Houben-WeylrMethoden der organischenChemie, Thieme-Verlag, Stuttgart 
[nonpatent literature 5] D.J. Broer:Makromol.Chem.l90, 3201-3215 (1989) 

[Patent reference 1] U.S. Pat. No. 4834500 description [the patent reference 2] U.S. Pat. No. 57241 13 
description [the patent reference 3] U.S. Pat. No. 5754264 description [the patent reference 4] U.S. Pat. No. 
5764325 description [the patent reference 5] International disclosure/[ 97th ] No. 14990 pamphlet [the 
patent reference 6] International disclosure/[ 99th ] No. 34251 pamphlet [the patent reference 7] 
International disclosure/[ 93rd ] No. 22397 pamphlet [the patent reference 8] The Europe patent No. 
0261712 description [the patent reference 9] The Germany patent invention No. 19504224 description [the 
patent reference 10] The Germany patent invention No. 4408171 description [the patent reference 11] The 
Germany patent invention No. 4405316 description [the patent reference 12] 98th/00428 pamphlets of 
international disclosure [the patent reference 13] The British patent No. 2328207 description [the patent 
reference 1 4] The British patent No. 2280445 description [00 1 1 ] 

[Problem(s) to be Solved by the Invention] It is the approach of arranging a liquid crystal ingredient to 
homogeneity in manufacture of a polymer film, and the object of this invention is possible also for the array 
to which direction where there is no fault of the conventional technique and it is wanted in a film flat 
surface, and formation of a film with a pattern, and is offering the approach of being suitable for coating on 
the base material mass-produced and conveyed continuously. The other objects become clear from the 
following description immediately at an expert. 
[0012] 

[Means for Solving the Problem] this invention person etc. could attain these objects by using the base 
material in which a base material with a front face with structure, for example, a grid, and a fine slot have 



http : // www4 . ipdl . ncipi . go . j p/cgi-bin/tran_web_cgi_ej j e 



6/6/2006 



JP,2003-251643,A [DETAILED DESCRIPTION] 



Page 3 of 1 1 



the cross section formed in the front face, and it found out that the above-mentioned fault was conquerable. 
The polymerization nature liquid crystal ingredient which carries out a coat on the base material can be 
spontaneously arranged in the direction of a grid, and, subsequently the array can be fixed by the 
polymerization. A surface cross section or a surface grid can be formed by known technique like embossing, 
photolithography, or INT AFEROGURAFI . The direction of a grid can choose freely the include angle for 
which it asks, and can also form structure with a pattern. 
[0013] 

[Embodiment of the Invention] One object of this invention is offering the approach of containing the step 
which removes the film which carried out a polymerization including the step which coats on the base 
material which is the approach of manufacturing the anisotropy polymer film containing the liquid-crystal 
ingredient which has flat-surface orientation, and which carried out the polymerization, and has the front 
face which had structure for polymerization nature liquid crystal or a meso gene ingredient, the step which 
arrange the ingredient, and the step which carry out the polymerization of the ingredient from a base 
material by the case. 

[0014] the approach according [ other objects of this invention ] to this invention — it is offering the 
obtained anisotropy polymer film. 

[0015] Other objects of this invention are offering the article or equipment for the object for optics which 
used the anisotropy polymer film by this invention, the object for electro-optics, the object for security, and 
an ornament. 

[0016] Other objects of this invention are the approaches of arrange the liquid crystal or the meso gene 
ingredient in a continuation coating process on the base material which is flow , and are offer the approach 
of carry out orientation so that those molecule major axes may be substantially parallel to the flat surface of 
a base material and may become the include angle of desired arbitration to the base material migration 
direction by use the base material which has the front face which had structure for the molecule of liquid 
crystal or a meso gene ingredient . 

[0017] Other objects of this invention are marking for security equipped with the polymer film by this 
invention or equipment, and its utilization, and are used for a document with the foil for hot stamping, 
laminated material, a label, an identification card, a data-logging medium like a credit card, or value, a bank 
note, a security thread, a check, or CD. 

[001 8] The vocabulary of the "base material" used with this application points out the layer or base material 
in that by which the layer is formed in the upper part which is downward. 

[0019] The vocabulary of the "film" used with this application became independent, namely, contains the 
coating section or the layer between the film in which the somewhat clear dynamic stability and the 
flexibility which are realized in the free-standing structure of itself are shown, and two base materials on a 
support base material. 

[0020] Suppose the vocabulary of "liquid crystal or a meso gene ingredient", or a "liquid crystal or a meso 
gene compound" that the ingredient or compound containing the meso gene radical of one or more 
cylinders, tabular, or common discoid, i.e., the radical which has the capacity which induces a liquid crystal 
phase behavior, is meant. As for the compound or ingredient containing a meso gene radical, itself must not 
necessarily discover a liquid crystal phase. Only in mixture with the compound of others [ they ], only when 
a meso gene compound, ingredients, or those mixture carry out a polymerization, a liquid crystal phase 
behavior may sometimes be shown. 

[0021] The vocabulary of a "liquid crystal ingredient" is henceforth used for both a liquid crystal ingredient 
and a meso gene ingredient for simplification, and the vocabulary of "a meso gene (mesogen)" is used for 
the meso gene radical of an ingredient. 

[0022] Preferably, including the field of a detailed slot or a grid, by it, those molecule major axes are 
parallel substantially with a base material front face as substantially in parallel as the direction of said 
detailed slot or a grid, and the base material front face which carries out the coat of the polymerization 
nature liquid crystal ingredient arranges said polymerization nature liquid crystal ingredient to homogeneity. 

[0023] Over the whole base material, the direction of a slot or a grid is the same, and is acquired. A specific 
pattern or specific image including a different field or a different field with a different slot on the direction 
can also be included by the base material. 

[0024] A slot can have a symmetrical cross section or an unsymmetrical cross section. They may have a 
rectangle, a square, serrate, a triangle, a trapezoid, a sine wave, or these and the cross section which can be 
approximated. 
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[0025] A slot or a grid has preferably 0.2-2.0 micrometers of 0.05-0.6 micrometers of depths of 0.25-0.4 
micrometers with width of face of 0.8-1 .2 micrometers. 

[0026] The base material used in order to manufacture the film of this invention contains the support layer 
built with polymers, such as paper or polypropylene, polyethylene terephthalate, triacetyl cellulose, or those 
copolymers. 

[0027] A base material may be isotropy or an anisotropy. For example, it is possible to use the birefringence 
base material containing uniaxial stretching, biaxial stretching, or the compression film of the above- 
mentioned ingredient. 

[0028] A base material can be removed from the liquid crystal ingredient which carried out the 
polymerization after the polymerization by using the mold release layer which consists of other ingredients 
known for mineral wax, the natural wax, or this technical field. Other mold release replica methods can be 
used. 

[0029] A base material may add and constitute one or more layers on a support layer front face. Although 
these layers do not carry out thermoplasticity, thermosetting, or a chemical-rays hardenability ingredient, for 
example, definition, they may be polyacrylate, vinyl polymer, polystyrene, a polyamide, epoxy, or the 
copolymer of those arbitration. 

[0030] The polymerization nature liquid crystal ingredient which carries out a coat on a base material can be 
covered with the 2nd base material. Since the 2nd base material has a front face with structure, it cannot 
have it. When the 2nd base material has the front face which had structure with the detailed grid, since the 
dimension, a cross section, or a direction differs from the 1 st base material over the 2nd a part or whole of a 
base material, it also has the same thing. 

[0031] A base material can be provided with a grid by one which is known by the expert of the technical 
field of this object, for example, is indicated by the reference quoted on the patent reference 3 or these 
descriptions of approaches. There is utilization of the photopolymer layer which has the cross section 
formed by embossing, casting hardening, the INTAFEROGURAFI method, or the photolithography method 
as a suitable approach, for example. 

[0032] In the desirable operation gestalt of this invention, a detailed grid is manufactured by carrying out 
embossing of the base material front face. This can be preferably attained the metal which carved a desired 
image or a desired pattern finely, and minced it, and by applying heat and a pressure to a base material, 
using the SIMM of nickel. Such SIMM is also producible from other ingredients again. 
[0033] The desirable operation gestalt of this invention is as the following approaches. 

- The direction of a detailed slot or a detailed grid is substantially the same over the whole base material. 

- A base material includes at least two fields which have the direction where a detailed slot differs from a 
grid. 

- A slot or a grid has width of face of 0.2-2.0 micrometers, and a depth of 0.05-0.6 micrometers. 

- A slot or a grid has a symmetrical cross section. 

- A slot or a grid has an unsymmetrical cross section. 

- A slot or a grid has a rectangle, a square, serrate, a triangle, a trapezoid, a sine wave, or these and the cross 
section which can be approximated. 

- A base material contains a polymer or the support layer of paper. 

- A base material contains the support layer which has one or more of other layers containing 
thermoplasticity, thermosetting, or a chemical-rays hardenability ingredient. 

- Form the front face with the structure of said base material by applying heat and a pressure to a base 
material, using SIMM. 

- Form the front face with the structure of said base material by INTAFEROGURAFI, photolithography, 
embossing, ion beam etching, electron beam etching, the marked line, or casting hardening. 

[0034] In other desirable operation gestalten, an embossing film is prepared on polyester, polypropylene, or 
the support film of polyethylene. Preferably, a support film is Hostaphan (trade name) (product made from 
Mitsubishi polyester film) or Melinex (trade name) (E. I. du Pont de Nemours make) which can obtain 
polyester film, for example, a commercial item. Generally the thickness of a support film is within the limits 
of 8- 1 75 micrometers by the application of a final anisotropy film. 

[0035] In other desirable operation gestalten, an embossing film is a foil for hot stamping, or contains some 
foils for hot stamping. 

[0036] Generally in other desirable operation gestalten, a reflecting layer and 100-500A of opacification 
layers are preferably applied to the top face of a polymerization nature liquid crystal layer by the thickness 
of 125-250A with metaled (preferably aluminum) vacuum deposition. 
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[0037] In the further desirable operation gestalt, a reflecting layer is added by carrying out the laminating of 
the polymerization nature liquid crystal layer to a reflecting layer like the metal side of the polyester film 
which carried out metallic coating, for example with a pressure sensitive adhesive. 
[0038] In the further desirable operation gestalt, a reflecting layer contains a continuation layer or the 
printed pigment for one or more echoes as a design on another base material. 

[0039] In the further desirable operation gestalt of this invention, the anisotropy polymer film containing the 
liquid crystal ingredient which carried out the polymerization is prepared according to a continuous 
assembly or a continuous production process. The continuous manufacture approach contains at least one of 
the steps which remove the base material of one side or both sides depending on the step which carries out 
embossing of the base material, the step which arranges the layer of an addition like a coat, an array, the step 
that carries out a polymerization, the layer which can carry out embossing, a mold release layer, an echo, an 
opacification layer, or an adhesives layer for a polymerization nature liquid crystal ingredient, and the case. 
The step which carries out embossing of the base material for a liquid crystal ingredient at least depending 
on a coat, an array, the step that carries out a polymerization, and the case, and arranges an additional layer 
preferably is performed by the continuous manufacturing method. 

[0040] In the further desirable operation gestalt, the layer containing the arranged polymerization nature 
liquid crystal ingredient is printed by the hot-stamping method, and a support layer is removed. The hot- 
stamping method is known in this technical field. The film which carried out the stamp is useful to 
especially the object of an ornament called marking for security of a document with value like a product 
label, the label for discernment, a bank note, or an identification card, or security. 

[0041] As for a polymerization nature liquid crystal ingredient, it is desirable that a coat is carried out on the 
structuring front face of a base material so that it may become a thin layer with a thickness of 0.2-50 
micrometers preferably. The liquid crystal ingredient can be arranged with the surface coating with suitable 
known arbitration for the expert of this technical field like for example, spin coating, gravure coating or 
printing, flexo coating or printing, offset coating, printing, or MAIYA bar coating, or a printing technique. 
Moreover, a polymerization nature liquid crystal ingredient can be dissolved in the solvent which is an 
organic solvent preferably. Subsequently, the coat of the solution is carried out on a base material by for 
example, spin coating or other known techniques, and a solvent is evaporated. It is desirable to heat mixture, 
in order to make evaporation of a solvent easy in almost all cases. 

[0042] a polymerization nature liquid crystal ingredient — desirable — nematic one, smectic one, chiral 
nematic (cholesteric) one, or a chiral — it is a smectic ingredient. Especially a nematic ingredient is 
desirable. In the case of a cholesteric ingredient, it is desirable to use the base material or front face 
containing the ingredient which absorbs the dark color or light like a black base material. 
[0043] In other desirable operation gestalten, a liquid crystal ingredient is a nematic liquid crystal ingredient 
which has preferably the pattern of at least two fields which have the different array direction. If such a film 
is seen in the usual condition, it is transparent, but if it sees through a linearity polarizer toward a reflecting 
plate, or when it sees between two polarizers, the pattern of the interference color is shown. 
[0044] The upper operation gestalt is it being suitable for especially using it as marking for security for the 
forged check of a document with a bank note or value, and seeing toward the dark color or a reflecting plate 
through one polarizer according to it, or seeing between two polarizers, and demonstration of whether the 
document is a genuine article is easy. 

[0045] Preferably, the liquid crystal ingredient of an anisotropy polymer film is a polymerization, 
polymerization nature which constructs a bridge, or a cross-linking ingredient, after [ when a solvent 
evaporates ] middle or evaporating. It includes at least one kind for the polymerization nature meso gene 
compound which has at least one kind and two or more polymerization nature functional groups for the 
polymerization nature meso gene compound which has one polymerization nature functional group 
preferably. 

[0046] When a polymerization nature liquid crystal ingredient contains the polymerization nature meso gene 
compound (JI, a multiplex reactivity compound, JI, or polyfunctional compound) which has two or more 
polymerization nature functional groups, if a polymerization is carried out, the mesh of three dimensional 
network polymer will be formed, and it is independence nature and shows dynamic small high physical 
property and small high optical property of thermal stability and temperature dependence. By changing the 
concentration of a polyfunctional meso gene compound or a non-meso gene compound, adjustment of the 
crosslinking density of a polymer film can be performed and it can adjust easily physical and chemical 
property, such as glass transition temperature (of course, the temperature dependence, the heat and dynamic 
stability, or solvent resistance of an optical property of a polymerization film is also important). 
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[0047] The monochrome, JI, or the multiplex reactivity compound of a polymerization nature meso gene 
can be manufactured by the approach which is learned in itself, for example, is indicated by the standard 
writing 4 of organic chemistry, for example, nonpatent literature etc. The general example is indicated by 
the patent reference 7, the patent reference 8, the patent reference 9, the patent reference 10, and the patent 
reference 1 1 . However, it should recognize that the compound currently indicated by these documents is not 
what is a mere example and limits the range of this invention. 

[0048] Although the example which represents the useful polymerization nature meso gene compound of 
mono-reactivity especially is shown in the list of the following compounds, in regarding as mere illustration 
and limiting this invention, there is never nothing and it means explaining this invention rather. 
[0049] ^ 



[Formula 1] 

P-<CH J .O-£>fc0o];<>Y 
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P(CH 2 ) x O-^>-(COO),-(^-<T)- R° 



-R 
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[0050] 
[Formula 2] 
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PKCH^O 
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Although the example of the useful polymerization nature meso gene compound of JI reactivity is shown in 
the list of the following compounds, in regarding as mere illustration and limiting this invention, there is 
never nothing and it means explaining this invention rather. 
[0051] 
[Formula 3] 



PtCH^O 



-^-coo-^koco-Q>- 



(Ila) 



o- 




OOCCH=CH 



(IW) 




(lie) 



P is an acrylic, methacrylic one, vinyl, vinyloxy, the propenyl ether, epoxy, or a polymerization nature 
machine that is each radical of styryl preferably among the upper formula, x and y are 1-12 independently, 
respectively. A is mono-permutation, 1 by which JI permutation or Tori permutation is carried out, 4- 
phenylene or 1, and 4-cyclo hexylene by LI depending on the case, v is 0 or 1. Z0 is -COO-, -OCO-, - 
CH2CH2-, or single bond. Y is a polar group. Ter is a terpenoid radical like menthyl. Choi is a cholesteryl 
radical. R0 is the alkyl or the alkoxy group of a non-polarity. C atom of LI and L2 with which it was 
independently halogenated by H, F, CI, CN, or the case is 1-7 alkyl groups, an alkoxy group, an alkyl 
carbonyl group, an alkoxy carbonyl group, or alkoxy carbonyloxy group, respectively. 
[0052] Incidentally, the vocabulary of a "polar group" means the radical chosen from alkyl or an alkoxy 
group with the carbonyl group which has F, CI, CN, N02, OH, OCH3, OCN, SCN, and C atom fluorinated 
by the case to four pieces, a carboxyl group or monochrome, oligo, or 1 -4 C atoms by which Pori 
fluorination was carried out. The vocabulary of a "nonpolar group" means preferably one or more alkyl 
groups with 1-12 C atoms, or two or more alkoxy groups which have 2-12 C atoms preferably. 
[0053] When using a CLC ingredient (optical-activity liquid crystal ingredient), these contain one or more 
chiral dopants which guide torsion of a screw type in the desirable nematic or smectic charge of a principal 
member and the desirable charge of a principal member. A chiral dopant may be polymerization nature or 



http :// www4 . ipdl . ncipi . go .j p/cgi-bin/tran_web_cgi_ejj e 



6/6/2006 



- JP,2003-251643,A [DETAILED DESCRIPTION] 



Page 8 of 1 1 



there may be. [ no ] Although they may be a meso gene compound or a liquid crystal compound, you must 
not necessarily be liquid crystallinity. 

[0054] Especially the chiral dopant that has high whorl torsion force (HTP) which is especially indicated by 
the patent reference 12 is desirable. Furthermore, as a chiral dopant generally used, there are SI 01 1, R81 1, 
or CB1 5 which can come to hand as a commercial item (product made from Merck KGaA of the Germany 
DARUMU stat), for example. The chiral dopant chosen from the following formulas is dramatically 



[0056] Although not shown in the formula, (R, S), (S, R), (R, R), and an enantiomer (S, S) are included. E 
and F have independently one of the semantics of A shown in the top among a formula, respectively, v is 0 
or 1 . Z0 is -COO-, -OCO-, -CH2CH2-, or single bond. R is the alkyl and alkoxy ** carbonyl which have 1- 
12 C atoms, or carboxyl. 

[0057] The compound of Formula II is indicated by the patent reference 12, about composition of the 
compound of Formula III, it is indicated by the patent reference 13 and disclosure of the whole is included 
in this application by reference. 

[0058] A polymerization nature chiral compound is preferably chosen from upper formula Ik-Ip and upper 
Ilc-IIe. The compound with which R0 or Y contains C atom of a chiral in formula Ia-Ii can also be used. 
[0059] The amount of the chiral dopant in a liquid crystal ingredient is less them 5% very preferably less 
than 10% especially preferably less than 15% preferably to the weight (except for a solvent) of the whole 
liquid crystal ingredient. 

[0060] The polymerization of a polymerization nature liquid crystal ingredient happens by exposing it to 
heat or chemical rays. Chemical rays mean the exposure of high energy particles, such as an exposure of the 
exposure of light like UV light, IR light, or the light, an X-ray, or a gamma ray, ion, or an electron. 
Preferably, UV irradiation performs a polymerization. As a source of chemical rays, single UV lamp or two 
or more UV lamp sets can be used, for example. The setting time can be shortened if the lamp of a high 
output is used. As another possible source of chemical rays, there is UV laser, IR laser, or laser like a visible 
laser, for example. 

[0061] A polymerization makes the initiator which absorbs chemical rays on the wavelength exist, and is 
performed. For example, when carrying out a polymerization by UV light, the photoinitiator which 
generates the free radical or ion which decomposes under UV irradiation and starts a polymerization 
reaction can be used. A radical photoinitiator is used preferably [ when hardening a polymerization nature 
meso gene with an aery late radical or a methacrylate radical ], and when hardening a polymerization nature 
meso gene with a vinyl group and an epoxy group, a cationic photoinitiator is used preferably. If it heats, it 
is also possible to use the polymerization initiator which generates the free radical or ion which decomposes 
and starts a polymerization. Although the IRUGA cure (Irgacure) 651 (trade name) which can come to hand 
as a commercial item, the IRUGA cure (Irgacure) 184 (trade name), DAROKIYUA (Darocur) 1 173 (trade 
name), or DAROKIYUA (Darocur) 4205 (trade name) (all Ciba-Geigy AG make) can be used as a 
photoinitiator for radical polymerizations, for example, in the case of a cation photoinitiator, UVI6974 
(trade name) (made in Union Carbide) which can come to hand as a commercial item can be used. A 
polymerization nature liquid crystal ingredient contains a polymerization initiator 0.1 to 3% preferably 
especially 0.05 to 5% very preferably 0.01 to 10%. UV photoinitiator, especially a radical system UV 
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photoinitiator are desirable. 

[0062] The setting time is divided and it depends for it on the reactivity of a polymerization nature meso 
gene ingredient, the thickness of a coat layer, the type of a polymerization initiator, the output of UV lamp, 
etc. The setting time by this invention is long truly especially more preferably [ it is desirable, is long 
especially more desirable than 1 0 minutes, and / than 5 minutes ] shorter than 2 minutes. For a mass 
production, 30 or less seconds is especially preferably desirable 1 or less minute to the setting time for 3 or 
less minutes, and truth. 

[0063] A polymerization nature liquid crystal ingredient can contain the suitable component of one or more 
others additionally, and a catalyst, a sensitizer, a stabilizer, an inhibitor, a ****** monomer, a surface 
activity compound, lubricant, a wetting agent, a dispersant, a hydrophobing agent, adhesives, a flow 
amelioration agent, a defoaming agent, a deaeration agent, a diluent, a reactant diluent, an adjuvant, a 
coloring agent, a color, or a pigment is one of such things, for example. 

[0064] In order to prevent the self-polymerization which happens for example, during storage of a 
polymerization nature ingredient and which is not desirable, it is desirable to add especially a stabilizer. As a 
stabilizer, the compound of this object known by the expert of this technical field can be used altogether in 
principle. These compounds can obtain the commercial item of large various classes. As a general example 
of a stabilizer, there is a 4-ethoxy phenol or butyl-ized hydroxytoluene (BHT). 

[0065] Other additives, for example, a chain transfer agent, can be added into a polymerization nature 
ingredient, in order to adjust the physical characteristic of the polymer film obtained. For example, if chain 
transfer agents, such as 1 organic- functions thiol compounds like a dodecane thiol or polyfunctional thiol 
compounds like for example, a TORIMECHI roll pro pantry (3-mercaptopropionate), are added into a 
polymerization nature ingredient, one of the die length of the polymer chain in the polymer film of this 
invention which is not constructing a bridge, and the die length of the polymer chain between two bridgings, 
or both are controllable. If the amount of a chain transfer agent is increased, the die length of the polymer 
chain in the obtained polymer film will become short. 

[0066] The non-meso gene compound which has two or more polymerization nature functional groups in 
order to increase the bridging of a polymer can be replaced with or added to two organic functions or 
polyfunctional polymerization nature meso gene compound used since the bridging of a polymer is 
increased to 20%, and it can add into a polymerization nature ingredient. The example of a general 2 
organic-functions non-meso gene monomer is alkyl diacrylate or alkyl dimethacrylate with the alkyl group 
which has 1-20 C atoms. The example of the general non-meso gene monomer which has more 
polymerization nature machines than two pieces is trimethylolpropanetrimethacrylate or pentaerythritol 
tetraacrylate. 

[0067] In other desirable operation gestalten, the mixture of a polymerization nature ingredient contains 
preferably the non-meso gene compound which has one polymerization nature functional group 3 to 50% to 
70%. The general example of a 1 organic-functions non-meso gene monomer is alkyl acrylate or alkyl 
methacrylate. 

[0068] It is also possible to add the non-polymerization nature liquid crystal compound of the amount to 20 
% of the weight, in order to adjust the optical property of the polymer film obtained. 
[0069] A polymerization nature ingredient performs a polymerization preferably in the condition which 
shows a liquid crystal phase. Therefore, the polymerization nature meso gene compound or mixture which 
has the low melting point and the large liquid crystal phase range preferably is used. By using such an 
ingredient, polymerization temperature can be lowered, a polymerization process is made simple, and it 
becomes quite advantageous especially for a mass production. Mainly depending on the clearing point of a 
polymerization nature ingredient, selection of suitable polymerization temperature is divided and it depends 
for it on the softening temperature of a base material. Polymerization temperature is desirable and at least 30 
degrees of the rarefaction temperature of polymerization nature meso gene mixture are the bottom. 
Polymerization temperature lower than 120 degrees C is desirable. Especially a desirable thing is 60 degrees 
C or less in temperature lower than 90 degrees C, especially temperature. 

[0070] The anisotropy layer obtained by the approach of this invention A reflective polarizer, a phase 
contrast film, A compensator, a color filter, or an optical element like a holography component, The 
reflective film which has an optical property with especially a pattern, adhesives, the synthetic resin which 
has an anisotropy dynamics property, Marking for security applied to the document which has an article or 
value for forged prevention in order to make easy the application the object for liquid crystal pigment 
manufacture, the object for an ornament, and for security, especially discernment, It can be used for each of 
nonlinear optics components, optical recording equipment, or an information storage device. 
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[0071] The anisotropy polymer film by this invention is useful especially as security marking for the 
duplicate of an identification card, a bank note, a stock certificate, and other worthy documents or 
counterfeit discernment, and prevention. This anisotropy polymer film is possible also for including in 
laminated material, and can be joined with adhesives as the front face of a document, transparence, or a field 
of a watermark. 

[0072] If it is the expert of this technical field even if it does not state to a detail any more, it will be thought 
that this invention can be used to the maximum using the above-mentioned explanation. The following 
examples follow, are mere instantiation and should be interpreted as that to which any definition is not 
carried out, either by saying that it is not indicated there. 

[0073] In the above-mentioned and the following examples, as long as there are no other directions, all 
temperature is shown by un-correcting with a Celsius degree, and all of the section and a percentage are 
weight criteria. 
[0074] 

[Example] One or less-example polymerization nature mixture is prepared. 

Toluene 70.0% compound A 6.9% compound B 3.6% compound C,9.1% compound D 8.5%Fluorad FC-171 
(trade name) 0.1% IRUGA cure 907 (trade name) (Irgacure) 1.8% [0075] 
[Formula 5] 



[0076] A compound (A) and its preparation are indicated by the patent reference 14. A compound (A), (B), 
and (D) can be based on the approach of nonpatent literature 5, or can be prepared by the approach of it and 
resemblance. The IRUGA cure 907 is the photoinitiator (Ciba-Geigy make) which can come to hand as a 
commercial item. Fluorad FC171 is the surfactant (product made from 3M) which can come to hand as a 
commercial item. 

[0077] A coat is carried out to the film by which embossing was carried out in this solution so that it might 
become unidirectional embossing using the bar around which the wire which builds a 6-micron wet film was 
wound. This coating is dried for 1 minute at 60 degrees C next, and it exposes to light for 1 minute from a 
medium-voltage mercury-vapor lamp, and hardens. Dark blue can be seen when it sees through a linearity 
polarizer toward a reflecting plate. 

[0078] A coat is carried out to the film by which embossing was carried out so that it might become 
embossing which has a direction which is different for every field in the solution of example 2 example 1 
using the bar around which the wire which builds a 6-micron wet film was wound. This coating is dried for 
1 minute at 60 degrees C next, and it exposes to light for 1 minute from a medium-voltage mercury-vapor 
lamp, and hardens. When it sees through the linearity polarizer which rotates toward a reflecting plate, only 
in the field which has a suitable array, dark blue can be seen. 

[0079] Even if it replaces both a reactant, and both [ either or ] of an operating condition which were 
explained generally or specifically with what was used in the above-mentioned example, the same success 
as the above-mentioned example is repeatable. 

[0080] From the above-mentioned explanation, if it is the expert of this technical field, in order to apply 
various conditions and direction for use, without being able to confirm the essential description of this 
invention easily and deviating from the technical thought and range, various modification and corrections of 
this invention can be made. 
[0081] 
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[Effect of the Invention] It is an application in the approach of manufacturing the anisotropy polymer film 
which has a desired array on the base material which has the structured front face by this invention, the 
polymer film obtained by it, optics, and an electro-optic device, and the application for using for accessories 
and a security means can be offered. 

[Translation done.] 
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